This study examined the relationship between level of prenatal care utilization and postnatal patterns of health care behavior among highrisk minority women. The primary hypothesis was that prenatal care utilization predicts subsequent levels of both the maternal and child health services used in the postnatal period.
Although it is acknowledged that timely and adequate prenatal care is associated with improved pregnancy outcomes for both infants and mothers, 1 the relationship between level of prenatal care utilization and postnatal patterns of health-seeking behavior is less well-recognized. National efforts at improving access to maternity health care services have increased the overall proportion of women receiving prenatal care. However, a substantial segment of disadvantaged pregnant women continues to receive little or no prenatal care and perpetuates this pattern of underutilization of maternal and child health services after delivery. Although the predictive nature of this relationship may seem implicitly obvious, little research has been performed in this area to quantify this linkage and to determine the impact on maternal and child health in the postnatal period.
Factors that Influence Women to Delay Seeking Inadequate Prenatal Care
Earlier reports of this study documented that personal problems were inversely related to the level of prenatal care utilization among a group of low-income urban African American women. 1, 2 Reported personal problems included substance abuse, ambivalent or negative feelings about the pregnancy, family illness or problems, depressed mood, physical and emotional abuse, and homelessness. Other studies have confirmed the contribution of personal problems to underutilization of prenatal care and have also defined additional important issues that contribute to inadequate or no prenatal care. [3] [4] [5] Some of these additional factors were poverty, a lack of emotional support, problems in family functioning, difficulties with the baby's father, housing problems, and related burdens. 6 Women also reported that they missed scheduled prenatal care appointments when they needed time and energy to deal with their personal or family problems. These studies suggest that for some disadvantaged women, it is difficult and sometimes impossible to place a priority on obtaining prenatal care when struggling to meet basic survival needs such as food and shelter and while trying to cope with the daily stress engendered by their other personal problems. 3, 5 The types of problems that have emerged as significant barriers to seeking adequate prenatal care can dominate the daily lives of these women and may be presumed to increase with the birth of an infant. Thus, it was hypothesized that a pattern of underutilization of basic prenatal care would be predictive of inadequate use of maternal and child health services after delivery. The first postnatal year is a critical time for the infant and represents an important opportunity for health care providers to engage the high-risk mother and her child and to teach improved patterns of health seeking behavior.
Significance of Postnatal Health Care for Mothers and Infants
A health care visit for the newly delivered mother was suggested for between the fourth or sixth week after delivery. The exact timing of these visits could vary, depending on maternal health status and the type of practice and mode of delivery. Important services relating to preventive screening (Pap smear) and ensuring physical and emotional health and follow-up from postnatal hospital care (breast care, contraception) are provided at this postnatal visit. Failure to attend places the woman at increased risk for a variety of health and social problems that may result in long-term costs to society. The cost of contracting a disease or being hospitalized far outweighs the cost of disease prevention and early detection through primary services such as screening. 7 Inadequate contraception places a woman at increased risk for an early subsequent pregnancy and increases the risk of delivering a premature baby. 8 Closely spaced births can perpetuate a cycle of poverty and aggravate existing personal problems. Research relating the level of prenatal care to the postdelivery health care sought by the mother for herself and her child is limited and has focused mainly on child health outcomes. In addition, studies have not included women who did not receive any prenatal care. 9 -11 The first year of life is a critical period in infant health and development. Failure to maintain adequate oversight and preventive care can place the child at increased risk for a variety of health, social, and developmental problems that may result in long-term costs to society. Immunizations are an important part of well-child care, and children whose mothers do not schedule or attend well-child visits are unlikely to receive the required immunizations or adequate health supervision.
Recent studies have examined the relationship between level of prenatal care and an infant's preventive care from 3 to 9 months after delivery. [12] [13] [14] An analysis of the National Maternal and Infant Health Survey found a significant positive association between the mother's level of prenatal care and adequate preventive care for infants at 8 months. 15 The two most important predictors of up-to-date immunization status were the level of prenatal care sought by the mother and scheduling of the first well-child visit before the mother leaves the hospital. 16 Infants of women who sought adequate prenatal care were two times more likely to have received recommended immunizations compared with infants of mothers who sought inadequate prenatal care. 10 Similarly, infants whose mothers had inadequate prenatal care were 1.6 times more likely to have delayed immunizations at 3 months of age. 17 Although correlates of immunization have been studied extensively, much less work has been done regarding other infant health outcomes.
The purpose of this study was to examine the relationship between prenatal and postnatal patterns of maternal and infant health care utilization for 1 year after delivery in a sample of women whose prenatal care behavior was well-characterized. This study was part of a larger investigation of the nature and contribution of personal factors to the failure to obtain adequate prenatal care in a sample of high-risk women residing in an urban environment in which prenatal and postnatal preventive health care was accessible and free.
METHODS

Design
This observational study used a combination retrospective/prospective design in which the sample was recruited at delivery. Prenatal care was measured retrospectively by chart review, whereas postnatal care was measured prospectively over a 1-year period by telephone interview. Institutional review board approval was obtained before commencement of the study.
Sample Selection and Recruitment
A consecutive sample of women at high risk for inadequate prenatal care was recruited following delivery at a large metropolitan teaching hospital. The sample size was based on power analysis using an effect size of d ϭ 0.75 and a power of 0.80 for analysis of variance. 18 The demographic criteria used to define this risk were based on characteristics shown previously to be associated with underutilization of prenatal care: low income level (defined as receiving Medicaid or Medicaid-eligible), African American ethnicity, and low educational level (defined as less than a high school education). 19 -21 Both nulliparas and multiparas were included. Women with a history of a chronic disease(s) were excluded to avoid a bias toward women who were more likely to be "connected" to the health care system as a result of their prior medical problems. The presence of a medical exclusion was determined through chart review. All of the women were American-born and spoke English in their daily life.
Women who met eligibility criteria and delivered vaginally were approached 24 hours after delivery, during the postpartum hospital stay. Eligible women who had a cesarean birth were approached 48 hours after delivery to allow time for anesthesia recovery. After a full explanation of the study procedures and assurance of confidentiality, written informed consent was completed. The level of prenatal care was assessed by self-report at the time of recruitment and, subsequently, confirmed by review of the prenatal health record or lack thereof (group for which care was absent).
Follow-Up Procedures
Women and their newborns were followed for 1 year after the birth to determine subsequent postdelivery health care utilization. A follow-up duration of 1 year was selected to provide a sufficient period of observation in which to characterize the extent of health care utilization for mother and infant and to estimate the incidence of acute care illness in infants.
Information about maternal and child health visits and illnesses was gathered by monthly telephone interviews. During each interview, information for future telephone contacts was confirmed and data were collected on the number of maternal and child health care visits, child immunizations, and child acute care visits. Each interview referenced the interval since last contact. A monthly interview schedule was selected to optimize reliable recall of events and to promote communication and subject compliance. An example of one series of questions is as follows:
"Since my last telephone call (date) did you take (name of child)
to the doctor/clinic?" If the answer was yes, "Was (name of child) immunized? Was (name of child) sick?" Interviews were performed by three nursing graduate students (MS and PhD candidates) with prior interviewing experience. They were trained in the study protocols by the study investigators and were observed for their interviewing technique in approaching and questioning the woman. Interviewers met their maternal/infant dyads in the hospital, during recruitment and enrollment.
Definition of Variables
Level of prenatal care. The Kessner Index 21 was used to classify women into subgroups according to the level of prenatal care received during the pregnancy. This index uses three parameters (gestation at first visit, number of prenatal visits, and gestation at delivery) to define three levels of prenatal care designated as "Adequate Care," "Intermediate Care," and "Inadequate Care." Table 1 shows the Kessner Index criteria for each level of prenatal care. Based on the research focus on those women who were most alienated from the health care system, we subsequently subdivided the Inadequate Care group. Women who met the Kessner Index criteria for Inadequate Care and received any prenatal care remained in this group. The remaining women, who had received no prenatal care, were assigned to a fourth group, designated as the "No Care" group.
Maternal health care follow-up. Adequate postdelivery maternal health care was considered to be attendance at the postnatal visit between 4 and 6 weeks after delivery. A 2-month window (3 months after delivery) beyond this usual practice was allowed to complete the recommended health care visit before the visit was considered to have been missed.
Child health care follow-up. Infant data encompassed routine well-infant visits and acute care visits for an illness. Well-infant visits were defined as scheduled visits to a physician or health clinic for routine infant follow-up care. Acute care visits included nonroutine visits to the physician, clinic, or emergency department for an illness.
Per the standards developed by the American Academy of Pediatrics, six well-child visits, spaced evenly over the first year of life, were considered to constitute adequate well-child care. Of these six wellchild visits, immunizations should be administered at four. 22 A 1-month window was allowed to complete these visits before the visit was considered to have been missed. The number of acute care visits for infant illness was calculated as the number of initial visits for an illness. The original visit for an illness was counted as an acute care visit. Follow-up visits required for the same incident of acute illness were not counted as additional acute care visits.
Data Quality Assurance
To verify the accuracy of maternal reporting of health care visits as either well-child or acute care visits, a pediatric Advanced Practice Nurse reviewed a sample of medical records for infants in the study.
Statistical Analysis
The four groups (Adequate, Intermediate, Inadequate, and No Care) were compared on demographic characteristics and maternal and infant outcomes. -squared analyses were used to determine nominal and ordinal level outcomes, and analyses of variance were used to determine internal and ratio level outcomes.
RESULTS
Data Quality Assurance
Medical record verification of reported infant health care visits was performed on a random sample of 29 infants (10%). A total of 93 visits for these 29 infants were reviewed. Results showed that women were 97% accurate in their reported visit classification. One child had no acute care visits. In all but one instance, the acute care visits were correctly classified and the reported acute care visits included either an acute or chronic illness diagnosis in the medical record. The exception occurred when one mother used the emergency department for one well-child visit.
Sample Characteristics
The sample consisted of 297 low-income African American women whose educational level did not exceed high school. Table 2 shows subject attrition by prenatal care group. As might be expected in this high-risk population, attrition was substantial and occurred early in the study period. At the 3-month postdelivery contact, 73 women (24.6%) could not be located and 224 women remained to be followed. By the 12-month contact, ϳ117 (39.4%) women had been lost-to-follow-up (remaining sample: n ϭ 180). The cumulative attrition was 23 (27.0%) in the Adequate Care group, 32 (36.0%) in the Intermediate Care group, 39 (50.6%) in the Inadequate Care group, and 23 (50%) in the No Care group.
The final sample included women with a full range of prenatal care from "Adequate" to "None." Table 3 shows the distribution of the 297 subjects' demographic characteristics by Kessner Index level of prenatal care. The largest proportion of women were in the Intermediate Care group (n ϭ 89, 30.3%), followed by the Adequate Care group, (n ϭ 85, 28.6%), Inadequate Care group (n ϭ 77, 25.9%), and No Care group (n ϭ 46, 15.5%). Taken together, the Inadequate Care and No Care groups made up 41.4% (n ϭ 123) of the total sample. Approximately 88% of the women were single and 94% were covered by Medicaid.
Because of these group differences, the correlations of these demographic variables and the postnatal care variables of attendance at a postpartum checkup, number of well child visits, number of acute care visits, and number of child immunizations were examined. Parity and planning of the pregnancy were not significantly correlated with any of the postnatal variables. Years of education, however, were found to be significantly correlated with the number of well child visits (r ϭ 0.21, p ϭ 0.037) and with the number of child immunizations (r ϭ 0.28, p ϭ 0.006). Therefore, analyses of covariance were used to control for the effects of education in the analyses of level of prenatal care on these two postnatal child health outcomes. There were no statistically significant differences in maternal age, marital status, or type of insurance across the four groups. There were several statistically significant differences between women who had received adequate prenatal care and women who had received inadequate or no prenatal care. Women in the Adequate Care group had approximately one more year of education, (F ϭ 5.4755 df ϭ 3,292 p ϭ 0.001), fewer children (F ϭ 18.253, df ϭ 3,296 p Ͻ 0.00005), and were more likely to have planned the pregnancy (-squared ϭ 37.103, df ϭ 3, p Ͻ 0.00005) compared with women in the Inadequate Care and No Care groups.
Maternal Outcomes
Although the majority of women attended their postpartum visit, there was a statistically significant difference between the groups (-squared ϭ 10.579, df ϭ 3, p Ͻ 0.01). The number of women attending the postnatal visit was similar across the Adequate Care (78.4%), Intermediate Care (82.7%), and Inadequate Care (80.8%) groups; however, only slightly more than half (53.6%) of the women in the No Care group attended their postpartum visit.
Child Health Care Outcomes
Three (4.9%) infant deaths occurred among the 61 women in the Inadequate and No Care groups who completed the full year of follow-up. Two infants' mothers did not receive any prenatal care and the third infant's mother was in the Inadequate group. Reported causes of death were sudden infant death syndrome and prematurity.
Well-child visits and acute care visits were calculated for the 180 children in the four groups whose mothers completed the one-year of follow-up. Table 4 shows the distribution of well-child visits by maternal prenatal care level. Analysis of covariance of differences in the number of well-child visits by maternal prenatal care level after controlling for education was statistically significant (F ϭ 9.221, df ϭ 4, 272, p Ͻ 0.0005). Education did not exert a statistically significant effect on this relationship.
Children of women in the Adequate Care and Intermediate Care groups had a similar number of well-child visits. The number of well-child visits made by the Inadequate Care and No Care groups was less than the Adequate Care and Intermediate Care groups. One mother in the Inadequate Care group and one in the No Care group did not complete any well-child visits for their children. Overall, only 17.6% of the 180 children studied received the recommended six wellchild visits during their first year of life.
Analysis of covariance of differences in the number of child immunizations by maternal prenatal care level after controlling for education was statistically significant (F ϭ 6.383, df ϭ 4,288, p Ͻ 0.0005). Education did not exert a statistically significant effect on this relationship. Infants born to mothers in the No Care group received fewer immunizations than infants of mothers in the Adequate and Intermediate Care groups. The mean number of immunizations was correlated with the number of well-child visits attended. Infants of mothers in the Intermediate Care group received more immunizations (mean ϭ 2.39 Ϯ 1.57) than infants of mothers in the Adequate Care group (mean ϭ 2.06 Ϯ 1.57), the Inadequate Care 30 visits) . The mean number of acute care visits for the No Care group was 0.61. The difference in the number of acute care visits across prenatal care groups approached statistical significance (F ϭ 2.600, df ϭ 3,176, p ϭ 0.0538). There was no correlation between the number of acute care visits and maternal demographic characteristics, such as age or parity of the mother.
DISCUSSION
Although the postpartum subject recruitment strategy used in this study relied on retrospective data about prenatal care behavior, the study design effectively enhanced the inclusion of women who initiated prenatal care in the third trimester or who had no prenatal care, thus avoiding underrepresentation of these important subsets in the sample.
The compelling finding of this study is confirmation that the level of prenatal care is indicative of the level of postnatal care women seek for themselves and their children in the first year after delivery. Study results revealed that for most variables, the Adequate and Intermediate Care groups were similar in their health care-seeking behavior and the Inadequate and No Care groups were also similar relative to maternal and infant outcomes. Generally, infant outcomes in the Inadequate Care and No Care groups were significantly more negative: these mothers made fewer health care visits, and their children received fewer immunizations than children of mothers in the Adequate Care and Intermediate Care groups.
The potential sequela of not attending the maternal postnatal visit makes it important to know whether the reason for failure to receive prenatal care is associated with failure to receive postnatal care. The findings of the study demonstrated that the women who received no prenatal care were conspicuously absent from their postnatal visit. Only half of the women in this group followed through with their postnatal visit, whereas the majority of the women in the other three groups (who received at least some prenatal care) followed through with their postnatal visit. The lack of attendance of the No Care group at the postnatal visit and the significantly high postnatal attrition rate among these women suggests that the factors underlying these behaviors are likely to be similar to the documented problems that influence these women to not use prenatal care. The investigators have reported previously that half of the women in the No Care group admitted to drug use, whereas only 17% in the Inadequate Care group admitted to drug use. 1 In addition, fewer than half (48%) of the women in the Inadequate Care and No Care groups remained in permanent housing during their child's first year of life. These women experienced between one and five moves during the first postnatal year, and ϳ22% moved into a shelter. 4 Obtaining timely and appropriate postnatal primary health care may have significant public health implications. It may make a difference to a woman's health and to the outcomes of future pregnancies, and to the overall health care costs incurred by both mother and child in terms of prevention or early detection of physical and developmental problems. For instance, the lack of contraception counseling at the postnatal visit may increase the woman's risk of shorter interpregnancy intervals or another unintended and unwelcome pregnancy. 8 The lack of health screening among women of low socioeconomic status is demonstrated by the proportion of cases of latestage cervical cancer, which are nearly doubled in contrast to women of higher socioeconomic status.
The results show a significant overall deficiency in the pattern of child health care utilization during the first year of life among these high-risk minority women. The level of well-child health care utilization was inadequate in all four groups. Due to a lack of statistical reference data on national attendance of well-child visits, no comparisons can be drawn. Low utilization may be related, at least in part, to a low level of education, to a lack of knowledge regarding the impor- tance of preventive health care, and to attempts to try to cope with daily stress to meet basic survival needs. 3, 5 The same problems that have emerged as significant barriers to seeking adequate prenatal health care can dominate the daily lives of these women and may be presumed to increase with the birth of an infant. Generally, the level of inadequacy of prenatal care was directly related to the level of postnatal care sought. The association between the low attendance at well-child visits and low attendance at the postnatal visit in the Inadequate Care and No Care groups suggests that these vulnerable women are disconnected from the health care establishment and that, in this sample, the traditional system of perinatal care is not succeeding in forging a durable bond to motivate future beneficial health-seeking behavior.
Much attention has been paid to improving children's receipt of immunizations. However, immunizations alone do not insure that children will receive all aspects of preventive health care. 23 With our concentration on the importance of immunizations, we have neglected to educate women that there are additional preventive components of well-child visits, such as monitoring growth and development, anticipatory guidance, and screening for health problems such as lead exposure, anemia, and tuberculosis.
The immunization series completion rates among children of Ͻ2 years of age is below 75% nationally. In some inner cities and rural areas, the rate is much lower. 24 In this study, the mean immunization rate for children in the four groups was generally inadequate. Among children whose mothers received no prenatal care, the immunization rate was Ͻ25%, and for the children whose mothers received inadequate prenatal care, the immunization rate was Ͻ50%. Women who do not attend prenatal care do not get the information or support from their health care providers that could motivate appropriate postnatal care related to immunizations and well-child care.
We expected that women who did not take their children for regular well-child care would, nevertheless, respond to an illness and take their children for acute care visits. This was not the case in this study. The children in the No Care group had fewer acute care visits than the children in all other groups. This finding was not associated with maternal age or parity. We are assuming that the incidence of acute infant illness was equal in the four groups, and therefore may reflect a reluctance of these women to form a connection with institutionalized health care. For example, women who do not seek adequate prenatal and postnatal care also do not take advantage of the Special Supplemental Food Program for Women, Infants, and Children and other programs designed to meet the family's needs. 6 Further study is required to explore this question.
CONCLUSIONS
The extent of the utilization of health care services that women receive during pregnancy continues into the postnatal period. Therefore, children whose mothers do not schedule or attend prenatal visits are unlikely to receive required well-child health care including immunizations or adequate health supervision. In addition, the women who do not receive prenatal care are more likely not to seek postnatal care, resulting in short-and long-term psychosocial and health care effects.
The delivery of a child presents an opportunity to bring previously women who have not previously sought health care into the health care system. However, postnatal programs must be designed around a clear understanding of the relationship between prenatal and postnatal health care behavior in this high-risk group. Innovative intervention strategies must be developed and tested to reach out to women who do not seek health care for themselves and their children and to provide these women with the knowledge and skills to become effective health care consumers.
